U.S. Pate 




Jan. 6, 1998 Sheet I 'of 4 



5,705,197 



FIG.1 




01 



FIG. 2 




U.S. Patent Jan. 6, 1998 Sheet 3 of 4 5,705,197 

FIG. 4 




-j , 1 —i 1 1 1 I l l 1 

0 5 10 15 20 25 30 35 40 45 50 

TEMPERATURE (C) 



FIG. 5 




5 H 



oH 1 — ■ — i 1 1 ' 1 1 1 

10 15 20 25 30 35 40 45 50 



TEMPERATURE (C) 



U.S. Pate; 



9- 

_ 8- 
E 

~ 7H 

or 

h- ^ 
UJ 

< 



5- 
4- 



or 

UJ 
X 
Q_ 
CO 
O 
Ct 

^ H 



3- 
2- 



£ 

UJ 

i- 

UJ 



9-1 
8 
7 
6 



3 5- 



UJ 

ct 

UJ 
X 
Q. 
CO 

o 
tr 



4- 
3- 
2 
1 • 
0- 



Jan. 6, 1998 SheefTbf 4 

FIG. 6 



5,705,197 




-4-5W30 

-D-10W30 
-A-10W40 

— O-15W50 



100 200 300 400 

OIL VISCOSITY (CENTISTOKES) 

FI G. 7 



500 






20 C 




25C 




30 C 




35C 




40C 



~1 — 
50 



100 150 200 250 



— t 1 1 

300 350 400 



OIL VISCOSITY (CENTISTOKES) 



